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Figure S1. Voltammetric response of a sluggish electrode reaction (log( ) = 
−0.6) under conditions of (a) conventional SWV with the step potential E = 10 mV 
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(blue lines) and (b) new technique with the step-to-pulse ratio r = 8 and the step 
potential E = 1 mV (red lines). Other conditions are the same as for Figure 2. 
 
Figure S2. Typical response showing differential forward and backward 
components together with the net SW peak for the critical value of the electrode kinetic 
parameter c = 0.189. The peak current ratio between the differential forward and 
backward component is 1. The SW amplitude is Esw = 50 mV, and the step-topulse ratio 
is r = 4. Other conditions are the same as for Figure 2. The inset shows the response 
of the conventional SWV under identical conditions. 
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Figure S3. Comparison of (A) additive differential net components of the new 
technique with the (B) net component of conventional SWV for different values of the 
electron transfer coefficient  = 0.3 (1); 0.5 (2) and 0.7 (3). In panel (A), the step-
topulse ratio is r = 6. Electrode kinetic parameter is log( ) = −0.7. Other conditions are 
the same as for Figure 2.  
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Figure S4. Net SW voltammograms of 0.5 mmol L−1 hexacyanoferrate(II) 
oxidation at glassy carbon electrode in a PBS buffer at pH 7.4 recorded with (1) 
conventional SWV and (2) the new technique characterized with the step-to-pulse ratio 
r = 1. Other conditions are SW frequency f = 25 Hz, SW amplitude Esw = 25 mV and 
step potential E = 5 mV. The inset shows the blank net voltammograms for (1) 
conventional SWV and (2) the new technique. 
  
S-6 
REFERENCES  
1. Gulaboski, Rubin, Theoretical Contribution Towards Understanding Specific 
Behaviour of “Simple” Protein‐film Reactions in Square‐wave Voltammetry. 
Electroanalysis, 31 (2019) 545-553  
2. R. Gulaboski, V. Mirceski, R. Kappl, M. Hoth, M. Bozem, "Quantiﬁcation of 
Hydrogen Peroxide by Electrochemical Methods and Electron Spin Resonance 
Spectroscopy" Journal of Electrochemical Society, 166 (2019) G82-G101  
3. Rubin Gulaboski, Valentin Mirceski, Milivoj Lovric, Square-wave protein-film 
voltammetry: new insights in the enzymatic electrode processes coupled with 
chemical reactions, Journal of Solid State Electrochemistry, 23 (2019) 2493-
2506.   
4. Milkica Janeva, Pavlinka Kokoskarova, Viktorija Maksimova, Rubin Gulaboski, 
Square-wave voltammetry of two-step surface redox mechanisms coupled with 
chemical reactions-a theoretical overview, Electroanalysis, 2019, 
https://onlinelibrary.wiley.com/doi/10.1002/elan.201900416 
5. Gulaboski Rubin, Milkica Janeva, Viktorija Maksimova,  "New Aspects of 
Protein‐film Voltammetry of Redox Enzymes Coupled to Follow‐up Reversible 
Chemical Reaction in Square‐wave Voltammetry", Electroanalysis, 31 
(2019)  946-956 .   
6. P. Kokoskarova, M. Janeva, V. Maksimova, R. Gulaboski, "Protein-film 
Voltammetry of Two-step Electrode Enzymatic Reactions Coupled with an 
Irreversible Chemical Reaction of a Final Product-a Theoretical Study in Square-
wave Voltammetry", Electroanalysis 31 (2019) 1454-1464,  DOI: 
10.1002/elan.201900225 
7. Gulaboski, Rubin and Kokoskarova, Pavlinka and Petkovska, Sofija (2018) Time-
Independent Methodology to Access Michaelis-Menten Constant by Exploring 
Electrochemical-Catalytic Mechanism in Protein-Film Cyclic Staircase 
Voltammetry. Croatica Chemica Acta, 91 (2018). ISSN 00111643  
8. Gulaboski, R. Petkovska, S. A time-independent approach to evaluate the 
kinetics of enzyme-substrate reactions in cyclic staircase voltammetry, 
Anal&Bioanal Electrochem. 10 (2018) 566-575;  
9. Gulaboski, Rubin and Bogeski, Ivan and Kokoskarova, Pavlinka and Haeri, Haleh 
H. and Mitrev, Sasa and Stefova, Marina and Stanoeva, Jasmina Petreska and 
Markovski, Velo and Mirceski, Valentin and Hoth, Markus and Kappl, Reinhard 
(2016) New insights into the chemistry of Coenzyme Q-0: A voltammetric and 
spectroscopic study. Bioelectrochemistry, 111. pp. 100-108. ISSN 15675394  
10. Haeri, Haleh H. and Bogeski, Ivan and Gulaboski, Rubin and Mirceski, Valentin 
and Hoth, Markus and Kappl, Reinhard (2016) An EPR and DFT study on the 
primary radical formed in hydroxylation reactions of 2,6-dimethoxy-1,4-
benzoquinone. Molecular Physics. pp. 1-11. ISSN 0026-8976 
S-7 
11.    Gulaboski, Rubin and Markovski, Velo and Zhu, Jihe, Journal of Solid State 
Electrochemistry, 20. pp. 1-10. ISSN 1432-8488 Redox chemistry of coenzyme 
Q—a short overview of the voltammetric features. (2016)   
12. Rubin Gulaboski, Valentin Mirceski, New aspects of the electrochemical-
catalytic (EC’) mechanism in square-wave voltammetry, Electrochimica Acta, 
167, 2015, 219-225. 
13. Rubin Gulaboski, Ivan Bogeski, Valentin Mirčeski, Stephanie Saul, Bastian 
Pasieka, Haleh H. Haeri, Marina Stefova, Jasmina Petreska Stanoeva, Saša 
Mitrev, Markus Hoth, Reinhard Kappl, "Hydroxylated derivatives of dimethoxy-
1,4-benzoquinone as redox switchable earth-alkaline metal ligands and radical 
scavengers" Scientific Reports, 3 (2013) 1-8,  
14.   Valentin Mirceski, Rubin Gulaboski, Milivoj Lovric, Ivan Bogeski, 
Reinhard Kappl and Markus Hoth, Square-Wave Voltammetry: A Review on the 
Recent Progress, Electroanalysis 25 (2013) pages 2411–2422. DOI: 
10.1002/elan.201300369. 
15.  Mirceski, Valentin and Gulaboski, Rubin (2014) Recent achievements 
in square-wave voltammetry (a review). Macedonian Journal of Chemistry and 
Chemical Engineering, 33 (1). pp. 1-12. ISSN 1857-555 
16.  Rubin Gulaboski, Valentin Mirceski, Sasa Mitrev, Development of a 
rapid and simple voltammetric method to determine the total antioxidative capacity 
of edible oils, Food Chemistry 138 (2013), 116-121  doi 
10.1016/j.foodchem.2012.10.050   
17. Rubin Gulaboski, Valentin Mirceski, Ivan Bogeski, Markus Hoth, 
„Protein film voltammetry: electrochemical enzymatic spectroscopy. A review on 
recent progress„ Journal of Solid State Electrochemistry 16 (2012) 2315-2328.  
18. R. Gulaboski, P. Kokoskarova, S. Mitrev, "Theoretical aspects of several 
successive two-step redox mechanisms in protein-film cyclic staircase 
voltammetry" Electrochimica  Acta 69 (2012) 86-96. 
19. Ivan Bogeski, Rubin Gulaboski*, Reinhard Kappl, Valentin Mirceski, 
Marina Stefova, Jasmina Petreska, Markus Hoth, „Calcium Binding and Transport 
by Coenzyme Q„ Journal of the American Chemical Society 133 (2011) 9293-
9303  
20. Mirceski, Valentin and Gulaboski, Rubin (2014) Recent achievements 
in square-wave voltammetry (a review). Macedonian Journal of Chemistry and 
Chemical Engineering, 33 (1). pp. 1-12 
21. R. Gulaboski, Surface ECE mechanism in protein film voltammetry—a 
theoretical study under conditions of square-wave voltammetry, J. Solid State 
Electrochem. 13 (2009) 1015-1024 
22. V. Mirčeski, R. Gulaboski, “The surface catalytic mechanism: a comparative 
study with square-wave and staircase cyclic voltammetry ”, J. Solid State 
Electrochem. 7 (2003) 157-165 
S-8 
23. 60. R. Gulaboski, V. Mirčeski, Š. Komorsky-Lovrić, “Square-Wave Voltammetry 
of a Second Order Cathodic Stripping Process Coupled by Adsorption of the 
Reacting Ligand”, Electroanalysis, 14 (2002) 345-354.  
24. V. Mirčeski, M. Lovrić, R. Gulaboski, “Theoretical and experimental 
study of the surface redox reaction involving interactions between the adsorbed 
particles.under conditions of square-wave voltammetry.”, J. Electroanal. Chem., 
515 (2001) 91-99. 
 
